A 68-year-old man presented with rapid progressive visual loss caused by a progressive local invasive sinonasal intestinal-type adenocarcinoma (ITAC) with intracranial invasion. The local relapse of ITAC in the ethmoid sinus was previously treated with palliative radiotherapy and carboplatin-paclitaxel, without response, hence disease progression was seen. Ophthalmological examination revealed irreversible blindness of the left eye and a dramatic progressive visual loss of the right eye. Due to important visual loss caused by optic nerve invasion, a palliative treatment with cisplatin-5-fluorouracyl was started. This therapy resulted in a good clinical response with a regression of the local mass and a partial recovery of the vision.
Introduction
Sinonasal intestinal-type adenocarcinoma (ITAC) is a rare cancer which is closely related to professional exposure to wood dusts or leather [1, 2] . Due to the rarity of sinonasal cancers, there is a paucity of data regarding strategy for their optimal treatment. A multimodal therapeutic approach is mandatory, which is based on complete surgical resection and post-operative radiotherapy [3] . Outcomes have improved with the use of transnasal endoscopic surgery [4, 5] . The implementation of systemic therapy for locally advanced disease could result in a better outcome [6] . There is no standard treatment for irresectable local recurrences or metastasis. The current schedule in the palliative setting is based on the experience in the neoadjuvant setting with cisplatin-5-FU and has shown good clinical responses [3] . Further studies are needed to precisely define the role of systemic therapy and identify the optimal schedule in a palliative setting.
Case Presentation
A 68-year-old man was referred to our hospital in May 2017 with rapid visual loss caused by a local tumor progression with intracranial invasion. The patient was diagnosed with a left sinonasal adenocarcinoma fourteen years before, and was treated with surgery via lateral rhinotomy followed by postoperative radiotherapy. A year before, a local relapse was diagnosed, histopathologically identified as a well differentiated intestinal-type adenocarcinoma. The relapse was considered inoperable at the treating hospitals and chemotherapy with carboplatinpaclitaxel was applied. Ten months later, the disease progressed under this treatment, and a reirradiation (10 × 3 Gy) was performed. In spite of this, further progression was observed after five months with a rapid progressive visual loss. The patient complained of bilateral blurred vision and difficulties to read. Ophthalmological examination revealed irreversible blindness of the left eye based on optic nerve invasion, and fast evolving visual loss of the good right eye. Magnetic resonance imaging (MRI) brain shows a large mass bilateral in the nasoethmoidal sinuses, with a large intracranial component with important frontal cerebral edema, dimensions were 7.3 × 8.1 × 6.9 (Fig. 1B) . The patient was able to count fingers at a maximal distance of 2 m. Due to the rapid progression of the visual loss, the patient was treated with high doses corticosteroids. One week later, ophthalmological examination showed further worsening of visual loss (counting fingers only possible at very short distance) and steroid treatment was stopped. Chemotherapy with cisplatin-5-fluorouracil (cisplatin 100 mg/msq [day 1] and 5-FU 1,000 mg/msq day 1 -day 4) was applied, despite the somewhat impaired kidney function after nephrectomy in the past.
After three cycles, MRI showed no clear difference of the optic nerve invasion (Fig. 1C ), but, more importantly, the patient experienced a progressive visual improvement, enabling him to watch TV again and read subtitles. Ophthalmologic reevaluation confirmed visual recovery of the right eye from counting fingers to a visual acuity of 0.7 after four cycles of cis-5-FU. With time, there was also an improvement in visual field. However, there was no recuperation of the visual acuity in the left eye. The initiated palliative therapy thus resulted in a good objective and subjective response. The patient remained progression-free one year after start of the treatment. The chemotherapy was well tolerated with only modest nausea, itching and polyneuropathy grade 1 in the lower limbs. In addition, the second cycle was postponed because of grade 3 neutropenia with spontaneous recuperation. After three cycles the dose was reduced to 75% considering the limited kidney function, which eventually remained stable with an estimated glomerular filtration rate (eGFR) of 69 mL/min/1.73 m 2 .
Discussion
Sinonasal intestinal-type adenocarcinomas (ITACs) are epithelial tumors of the nasal cavity and the paranasal sinuses. ITACs represents 3 % of all neoplasms occurring in the head and neck region, and 8 to 25% of all malignant sinonasal cancers [1] . It is a rare cancer which is closely related to professional exposure to wood dusts or leather. In contrast to most other typically squamous cell carcinomas of the head and neck, tobacco, alcohol and human papillomavirus do not seem to be risk factors for the development of ITAC [2] .
ITAC's develop especially in men, demonstrated by a male: female ratio of 21:1, and the mean onset is between 60 to 65 years of age [2] . The usual clinical presentation of sinonasal cancers is unilateral or bilateral epistaxis, rhinorrhea and nasal obstruction which are indistinguishable from chronic sinus inflammation. Patients often present with extensive tumoral invasion of neighboring organs and tissues such as the eyes, optic nerves and chiasm, frontal and temporal lobes of the brain and brainstem [3] . The nonspecific symptoms explain the delay in diagnosis, with frequently an interval of 6 months from the first symptoms to diagnosis [3] . The disease has a 5-year overall survival rate of 68% [4] . Depending on the extension of the tumor in surrounding structures, patients may develop additional symptoms such as headache and nausea or ocular symptoms with proptosis, diplopia and visual loss as in the presented case due to intracranial growth.
Due to the rarity and the variety of histological types of sinonasal cancers, there is a paucity of data regarding strategy for their optimal treatment. A multimodality therapeutic approach is mandatory. In general, the treatment is based on complete surgical resection followed by postoperative radiotherapy [3] . Outcomes have improved with the use of transnasal endoscopic surgery [4, 5] . 5-years overall survival, disease-specific survival and recurrencefree survival were 68, 82 and 62% respectively [4] . The mean local recurrence rate in the literature is 30% [7] . Local recurrences are common, because wide margin resection of these tumors is not always possible. Cantu et al. showed that most relapses were local (88%), followed by distant metastasis (9%) [2] . Adjuvant radiotherapy is administered to decrease the risk of local relapse. Using modern radiation techniques, doses can be delivered more conformal to the target in comparison with the conventional radiation delivery. This can result in a reduction of severe late toxicity without compromising disease control [8] .
The inclusion of systemic therapy (chemotherapy, targeted agents or immunotherapy) may offer improvement of local control rates and reduction of the frequency of distant metastasis, as well as better survival for patients with irresectable disease. Induction chemotherapy has shown encouraging results and could play a role in the multimodal approach of patients with advanced sinonasal tumors [9, 10] . To date, there are no phase III or other prospective trials in recurrent or metastatic ITACs. Therefore, the treatment choice is mainly based on case reports [1]. The most frequently employed chemotherapeutic agents are cisplatin (cis), associated with 5-fluorouracil (5-FU), taxane, ifosfamide or vincristine [3] . However, there is no standard treatment for irresectable local recurrences or metastasis in ITAC's. The current schedule in the palliative setting is based on the experience in the neoadjuvant setting with cis-5-FU derived from the activity of this chemotherapy schedule in squamous cell cancer of the head and neck and adenocarcinoma of the gastro-intestinal tract. In the search of new sys-temic treatment options, the molecular profile of ITAC cells has partially been elucidated. Licitra et al. suggested that ITAC with a nonfunctional p53 protein have a significantly worse prognosis in terms of both overall survival and disease-free survival [6] . This indicated the existence of two different ITAC subgroups defined by differences in TP 53 mutational status, reflecting differences in prognosis. However, no druggable targets for personalized medicine have been found yet and further studies are needed.
We present a case of a man with an irresectable local recurrence of an ITAC in the ethmoid sinus that was heavily pretreated, but never with cisplatin. Because important loss of vision caused by invasion of the optical nerve, we started a palliative treatment with cisplatin-5-FU. The therapy demonstrated a good clinical response with a nice partial and durable recovery of vision and some regression of the tumoral mass. The patient remains progression-free one year after start of the treatment. Importantly, the patient had been treated previously with a carboplatin-based regimen without success, suggesting that cisplatin-based chemotherapy is more effective in this setting.
Conclusion
The treatment of sinonasal intestinal-type adenocarcinomas (ITACs) requires a multimodal approach. Employment of systemic therapy for locally advanced disease could result in better outcome, and optimize the therapeutic armamentarium for this rare cancer. This case report illustrates a good clinical response with cisplatin-5-FU that allowed preservation of vision in an irresectable local recurrence of an ITAC. In this patient cisplatin-5FU was far superior to carboplatin-paclitaxel. We suggest using cisplatin-based regimens rather than carboplatin-based regimens in the treatment of recurrent/metastatic ITAC, particularly in case of symptomatic disease.
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